


















































































       ρ〉0ならば，！（κ）～sup｛！（オ）；Aく云くκ｝～inf｛！（オ）；オ≧κ｝．
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            1im P（m・ソ（∫、，○o）≧κ）：e一∬， κ＞0．































































 （3．1）         1im inf力（κ）仏（κ）＝0， 1im sup力（κ）伍（κ）＝∞





（3．2）         1im inf力（κ）仏（κ）＝力， 1im sup石（κ）伍（κ）＝σ
            κ一〇〇                          κ→oo
  を満たすタイプ1の分解をもつ．
（2）undominated1y non－decreasingな！．と任意のプ（0くプく∞）に対して
（3．3）               1im sup左（κ）仏（κ）＝プ














               1im sup力（版）κ（κ）＝1．



































        1im infカ（紙）仏（η）＞々ρ（resP．1imsupカ（版5）杭（κ5）＜々ρ）
         ト的                     ト。・
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と1iminfカ（κ5）伍（灼）＞Oを満たせば，
  ゴ→oo
        1im sup力（版j）柘（均）＜冶ρ（resp，1im inf力（版ゴ）伍（κ5）＞々ρ）















                 n               1imΣμ｛（κ，oo）／μ（κ，○o）＝1．































             1im sup（Mx（2R）一〃x（R））＜∞．
              児一〇〇
              1im suP RP（X＞R）＜○o．
               児→oo
（2）Xを実数値確率変数，ηをそのtrmcatedvarianceとするとき，次の2つは同値であ
  る：
             1im sup（ル（2児）一ル（R））＜○○．
              児→oo
              1im sup R2p（X＞R）＜∞．





















                 〃               1imΣM｛（沢）／Ms（R）＝1．
               五一・oo｛＝1
（2）X（ゴ＝1，．．．，m）をtruncated variance篶（R）をもつ独立確率変数とするとき，和∫＝
  Σた。Xの分布がD。に属することとΣ仁。乃（R）∈8γとは同値である．このとき，
                 n               1imΣ篶（R）／K（R）＝1．
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Decomposition Prob1em of Distributions Characterized
                by Regu1ar Variation
                   Takaaki Shimura
            （The Institute of Statistica1Mathematics）
   This paper dea1s with a decomposition prob1em for some c1asses of distributions．Let
D be a given c1ass of distributions on児1．After showing that the c1ass〃is c1osed under
convo1ution，our purpose is to give an answer to the inverse prob1em：if the convo1ution
of two distributionsμ1andμ2be1bngs to D，then doμ1andμ2be1ong to D P In this paper，
the c1ass D is characterized by regu1ar variation and re1ated to severa11imit theorems for
i．i．d．sequence．For exa血p1e，the domain of attraction of Gaussian distribution（denoted
・…）i・i・…i・・1・i・・・…1・…f・i…i…i・・・・・・・・・・・・・・・・・…i・・…∫，く、12μ（・1）…
s1ow1y varying（s．v．，for short）．In this case，there exist two distributionsμ1andμ2such
that neitherμ1norμ2be1ongs to D2but the convo1ution ofμ1andμ2be1ongs to D2． The
proof depends on the fact that there is a non－decreasing s．v．function that is represented as
the sum of positive non－decreasing functions that are not s．v．We a1so investigate the
c1ass D（α）of distributions on［0，oo）with regu1ar1y varying（r．v．）tai1s with index一αfor
α・・・…1・・t…1・・…f・i・t・i…i・・…［・，∞）・i…凡・・・・・・・・・・・…∫、く、舳
   Since the decomposition for the c1asses of the corresponding functions is essentia1in
so1ving the decomposition prob1em for the c1asses of distributions，we study it in detai1．
We saythat a non－negative non－decreasing（resp．non－increasing）！isdecomposedinto！1
andノ；，if both！1andノ；are non－negative non－decreasing（resp，non－increasing）and！＝！1
＋力．In this case！1and力are said to be components of！、We are interested in knowing
whether components of a r．v．function are r．v．or not．There are non－decreasing s．v．
functions such that a11their positive components are s．v．However，if！is a non－increas－
ing s．v．function converging to O or a monotone r．v．fmction with non－zero index，then！
a1ways has positive components that are not r．v．and a1so！can be written as the sum of
such components．Further，we study properties of the components of！．Especia11y，the
property of the components that is not r．v．differs between zero index case（s．v．case）and
non－zero index case．
    By the resu1ts on the decomposition of r．v．functions，we can construct two distribu－
tiρnsμ。andμ。such that neitherμ1norμ。be1ongs to∪。≦βく。。D（β）but the convo1utionμ、
・μ2be1ongs to D（α）．For D2and0，in addition，we wi11give a sufficient condition for a
distribution in D2and O to have the property that a11non－trivia1factors of it be1ong to
them．The situation of D（α）（α＞0）is exceeding1y different from the cases of D2，0and
D（0），owing to the differepce between the decomposition of monotone r．v．functions with
non－zero index and that of monotone s．v．functions．
Key words：Regular1y varying function，s1ow1y varying function，decomposition of distributions，
domain of attraction．
